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f!^ m m 

mtowv. muzT"-^ '5«n«a«i/x^juicM-r'5o 

•^-$5^L, SfllSil2 2tt2 0(DT>T-:^$:&"r'5o 

20 1-1, 20 1-2i.»1fcJ;t;iS2fl>2HgT>7^-^- 10 4-1. 1 0 4- 

mi *J«ki;Sg2<7)M5im#d,, dgli, -^-^i^^L. Hi fc«kt/m2a)-7'ye> 
<^^g2 0 1 -1 . 20 1 -2lCA***L§o mi fcJ:t;m2a>-7'Ve><f^g2 

01-1. 201-21*. um^mmti^x. mxitAmpsK^mi^^m-^s m 

mi fc«fci;m2(i>-7»:/e>>fisii2o 1 -1 , 20 1 -2tt. mi fej:t;m2 
a)M5im#di, da*. •?-*t-?4imiteJ:iKm2<Diinni-^si. s^iciggi-r'S, 
mi *5.kt;m2a)i§iMfi^8i. satt. ^ti-^iti. mi fcj:i;fm2a)3ifi7'> 

7^:M 0 4-1, 1 04-2$:n*L-C. Sfl^S2 2 (C^{i$;K'g>o 

S<l^g22tt. mi fc.fct/Jm2a)gfiT>7^:M 05-1, 1 05-2i:. 5^ 
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I*. ^mr>7-f-iznit^LX2^m^foti^o 

»1fcJ:t;»2a>»«T>-T-^-1 0 5-1. 1 05-2t?»«*tlS»1fc«fel/ 

<D/UP'> h{i#l*, Jg1*5J:t;Sf5 20!)iS6«m-S^8is s ^ <i:(*SiJI^. jiH13$«2 
1 ;^>^&Sfil^S2 2'xiSini$tt'&. f'-V^^l^fT^JHIi. ft 1 ^^J:i;m20!>S«ffl|-^ 



1 *5 J; t^ft 2 G> y -f XfS#T? fc S o 

^•V^^Util^mi 0 61^. S{S$IS2 2I=^oT^BX^-e&^.ig|fS^S2 1 
ii^mmLfz/Ua^y hiS-^ir.Siiliila 2*<amLfcCl(D/U p »v h^g#i:/^^e,. 

5^ -v H ^ti-^t-r ^ o 

ei 0 81*. 5=-V^;i/*fl^^111 0 6 3!)NC,^-V3j;.;u^75»jH$S<iL. ^^V^^UtrJJJ 
Ha)ififT5IJH-^^ffll^T. TlBa)S![2(CtSfeor. «1 feckl^m2<0|gigHi^y 1. 

y z^%^o 

y=fyO = H-»r = s + H-ln 

= f^0+— f *^22 -hiaYni'l^l'si^^ 1 ( h22ni -hi2n2 1 




(1) 
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tj:^. ^"V^JVnmHits ^(OnmW^h„„ (n = 1. 2 : m=1. 2) 

»1i3*l/»2<Daiffl«-^y,. y^l*, •t^K'^'ti. » 1 *5<fet;« 2a)x'7 e 
>^f|Ril2 02-1. 202-2 lCA***t«o » 1 *5 J:t;» 2 (D-r*? e>^3S 
11202-1. 202-214, »1fe<fct^»2a>-7»ye:x<f|Sil201-1. 20 
1 -2tf4^<ifi<D¥raiCj;y. Jgl teJ:lK»2<Daill«-i*y 1 . y 2 ^-^-H-^^ti 

yis y2<D{i-^m:*li:*tWm*<©lt (SNR) r,. r ^tt. ^*T,^*tTSB«)i»3 > 

^ |si I^|hnh22-hi2h2ll^ (3) 
^ oi^(h22l^+|hi2h 

^ I S2 Pi hllh22 -hl2h21 P (4) 

^ 022(h2iP+lh„|2) 

Lr(D«iSM#^y (t) (^x.^i4^iiiSo JsiT. i^i:) tir^t. Kiia>-9->:^ 




(5) 
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<i:i;»2a>tftwi«#y 1, y2lc(*T,^«#fiK^l*#^EL^^^:L^o commits ±IH 
» 2 a>« 1 <oai««4t y n 2 8 2ic«j#-a-r. is 2 a>«sni# y a*< 

(D^l fc<^:l;m2a>S«^a:*a1^ craM*^? Ll^t^9•^i:•l±-5 (cr,* = (T2*)e ^ 
XL^TLl^s m^<om (cri* = ff8*=c o n 8 t.) i: L■C^.I6L3t^^t^^o 

o n s t . )o 

m±izj:y, ±l^(D^l£3^5«t^l^(Dl»^t^i^te/XT•A(c*Jt^■cl±, ^^:^->)i^nmH^ 

ZC-e. ^•<-^5'y^^l=^l&-r*^-V*^Ufl9lJHa)fT5IJS3feh„„ (n = 1. 2 : 
m=1. 2) m^lt. I M+ I M=2 ( I ha, r + I hi J 2) 

Iffl{S#y2fl>SNRI*. mi ©ttlSii-^y i<DSNRfl>2ftT?fc^Zi:;&<:bA'^^o 

(DSN RttilfHiJ <!: l> d d t (wJS: y . ^a^WIdt^^feSI't ^ i: t^ 5 L t> 

jij;5MlC^WLr.agpJl33a:ofcSNR$t?L5<K3§ljiJt$±lf§tctolcJ5fflLfc 
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1iiiJ!0-r^^«;b^M^$tiri^^ (1#MBa5 7 - 1 5 5 8 5 6-^^«}. 4#M2 O O 1 

-1 0 3 0 4 1 ^<&mi^m)o ^tcs ig-<D«#$iis«f ^ittttDT^T^-^^^-r 

^•^*#^-Wlc5a»^-r*ttfl5%M^$;KTU^ (!JtM2 003-7848 0#^« 

:^n^vits s^mmmii^s mmm^^ttmi^x. m^j^mc:tiz. s i nr (n 
^mm^t^nir^o ^i.Xs comm&K'^trsisx. m^mm:^tiz, ^i^mmm. 

^^m-^s mm^^ffaM'^m.M^^tztbommm.it. :L(D^^Mn^\0^iz^^ 
x^ux'^^o 
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iI-^<7>SNRa)^fn$. tttiq«#a>SNR$tsi^S I NR^^/«j:Lr%J:l^« C(D 
« t ^ Jl/fT5iJ©i^lc «k o r ti-Jtl? # S o 

Bl3(^4flftPSK. 8{iPSK. 1 6{ilPSK$ffll\tcJi^(De*V HSIl'j^^^ 
Bl 8 l4*S§B«<Dm6a)IIJ£}|^fillC^S«l|gafg*/X-7='A(DmJ?K$S^Lfc:^P 
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20 1-1. 2 O 1 -2i:s mi fc.fel^SS2<^2l«T>T-M O 4- 1 . 10 4- 

Z-i tmCXib4>o CODI^tl*. |g1fcJ:t;»2<DT-:;e>^3S«20 1-1. 
20 1-2*^ S<S^S3 2A>e,fei!^/^^^-^*lltSlffi-^X„»,,$S{iL. -(531 

-s^-efc^o cotcsbiz, ii*. 2o<Da{iT>T-^-i o 

5-3. 1 0 5-4i:SfSlHll&7 2i:$ffl[7LTL>§o 

Hi fc<kt;il2<D-7»ye><fOT2 0 1 -1 . 20 1 -2A^ fl»Jx.tf4(SPSK 
^ffll^T. mi *5e):tK|g2(Dafe5ljfi-^ (d IS da) 2 t*:/ K C^t ICI 0(D^>7t? 

mmm^8,. & ^iz^my^xi^tzt-t^, z.om-^. ^Ms^ismzo-^vtfiy 

<fmm. 2 0 1-1. 2 O 1 - 2 (*. SfidiSI 7 2 -eSffi Lf=<5^/<^ ^ ft!H«Hi 
# X „ , , , txT . <5iJ^ I* 8 fli P S K ^ffl l^r . SR 1 J; i;m 2 a>afe5>m-^ ( d 
dz) se-v Kr<i:lci 0(7>i/>;H;i/$iijy^r. mi fcJ:t;m2<DM5>Jf8-^ 

di. da^-eti^ttmi fc«j:t/jm2(Dji^{Hi^s s2(zii^-r^<feaic^iiL 

®i 1 ia>H3*-^fc^^llie»|/<^^— $»*JfflHi-^x„,,,A<:7^-K/<'y^$*t 

o-Cill{i^;fx-5(i-%a>^m-^*fc(*«iJ«IHi-^l::-^i6-CfTdo ZiOtziblz, SM^® 
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3 21*. i3&fl||§I»7 ^ t2^0^m7>'r±^ 04-3. 1 04-4i:$flfc>lTU 

202-1. 202-2^:. M9iJK9JS^^£^S 1 1 0 S I N RjtS^SS O 1 

»«^«3 21*. Bl 1 lZ7FLtz^^B.m<09immm,2 2lc5t*L-C«ffclC. <5^/< 
^pt-^«l^3Sili 0 7i:. s I NRlS3tS«3 0i i:.<gj!l/^7^-^^^3^11 
1 1 1 i:*<ja*a$*lTt^«)o »1teJ:l;m2<D•r•7»>e>y^gil2 0 2- 

1. 2 0 2-2*^ -eSI/^^y-^WljeSill 0 7j{)^e)fe3l/<^y-^«l3£«-^X 

mm^^'7^-^m'&mm^ out. mMs^u^zosLmm^r r^ii^^B 

mi fcj=i/si2(DTf*-7»y e>^siS2o 2-1 . 20 2-21*. -esi/^^^-^ 
^t^^i#x..»lcs-:5l^•cm1 *5«fct;m2<Dmism#y yz^w^M^m-^ic^ 

^n^mm^izmm-t^o 
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m^t. Tai«*i:«l*«*®fQi:a)]t (S I NR) ^t^ULs ttULfzS I NR 



C:a>S I NR^S I NRt|£^1l3 0 11^, mi fe^J:tKm2(0ttgifl|-^y y 
2a)awg«#yis y 2l::(*T.^fll#^a^J'l*#^EL^j:L^ CT'Sr+J^.s ±IBia:2a>m 

1 ©aisnt-^ y 1 2 a>iife««# 8 2ictt#-a:-r. ^ 2 <oaiii«# y 1 oin 
$tt^s I NRi^sNRiz^L mm> i^<owsi-:fsm mTiits WLXihmm 

T^^-v^-b^-JSr^) (cj:-pfclg^ld:. S I N RliifiS^-r L%S N Rlzll L 

1 II*. S I NR«l^^g3 0 1*NP,.mifc«kt;iS 
2<D«il«-^yi, y2lC•^L^Ta>S I NR^SiSL, COS I N RIcS-^InT. 

(DjlHi7>-T-:M 0 4-1. 1 0 ^-Z^ifLxmm^ms 1 ^iim^ti'So 
— K/^':/^$*t (2-3<0S<i7>T-^-l 0 5-3. 1 O 5-4$^LrSfglalJ^7 
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NR«l3t3S«3 0 1T»tHtLfc»1(D«W«#yi<DS I NRA<7. 4dB. ^2 
(DtMHt-^yaOS I NR35<1 7. 4 d B1?fcotc^"^§. ZZV^ BflKDiaKia 

m±i;:j:y, «gi<DiSi«{s#sit?(*ie/>7K;u^fcy2e'vh*. »2<d^« 
is#s2-ei*i i/>7H;u^f=y 4e»y hOT^-^^e^-r^dtA^-e^. 4flips 

2-007 Si^^ms 2it 2-007 ^T-^^m-r^o 
mmi&m.5 1 it^ m20>m^<ommmm<omm^m3 1 tmcxii>^o 
§:mmm5 zit. m2<o%^<Dmmr^m(D§:mmm.3 2tit^Xs s i NRts^ 

SNRftmiSSso 11*. s I NRm^mmso ^<o^'^izm'its^xsm2a>^ 
?=-V'^;i/fT5JJH$A*i:Lr, SNRi&fhS:r§o 
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8 ,fC^#L^l^tce6)« S I NRIi8NRl;:4^L<^^. 

s N R mmmm. s o 1 1*. ^ *;utT9iJ h *> e> . ±ib» 3 1 ±fB» 4 1 ic»-5t % 

Xs »1i3«»:i;»2a>a»i«^yi. y ^(DS N R*ttl|:f * (iWaiLtc* 
O-^^sa-g^sc o n St., I 8,1*= I 82!*= const. "C, -T^XK^D 

i^Xs SNRift^ilEils o 1 A^SNR^tmc-r^i:. ri = 3 ra^^f^o 

»2(DSNRr2**7. 4dBT?fc-St^^^* K5ia>SNRr,tt^KH 2. Id 
m^tztblZlts 7. 4 d B(OSNR-C^l>Ci:)b<:bA'^^o LfeA^oT. Rff^OJlil 

h^ys^i %a>«^.»2a>3i««#8 j*4(itp s K*<s^-cfc*, 
LJ(^^L. 8(itPSK$ffli>fci»^ici*s iii«iaaiffc^e'y nay^i%$i 2d 

B^SNR-CS^S-C^^tcafe. »ia)5ll««#Silz3^Lrtt. SffiPSK^ffllN 

H1 1 ^^ts'<kw\(Dmm/<'7^-^tLx.m^(D^^mm^e,lzltsmpsK^. 

% 2 (DiiHHi-^ s glCl* 4 fit P S K $ffllN-g> J: 5 ^i:3feIiH5j3l/^^ > ftlJiSHi^X 
fllPSKT?. m2fl)i@HHg#8 2$4fl|PSK-e^^-r^o Z*HC*y, t*,l=4 

^l<i^M6 1 (±, gl2(::^Lt=lll fl)IIJSJ^Sa)ilHi^S3 1 . n^U. Ei4lc 

^Lfcll2a>iiiig)^|ga>iil{i^S5 1 tmcxi>^o 
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1 osiziafem-r-So 



r = 



hi 




%1 


hl2' 




"1 






h2i 


h22 


(3- 


"2 


^3 




^31 


^32 




"3 






^.^41 


h42> 




<^4j 



= Hs+n 



(7) 



H+= (H"H) H^^C-Sfr^lJ (Moore — Penrose general I 
zed Inverse) 3b<#«E'rSCi:A<ftie»H-Cfcy . JUTCD^asIC cfe^ttlH 

«fflil^1t108l*. TiB(D»8(C:^-r«feai=. Cfl>^f9lJH+$ffll^•C. 1 TbS 
^4(DS<Hi#r,. ra. r 3. r ^ii'^ MS Ji^lSm Z 0tS.mm^ y ^ . V 



n3 



(8) 



1 5 1 -^1*. EI 2 (z^-rm 1 (DHjfBj^sic^-s s I N RW&mm. 3 o i ^ 
gi 4 (c^-rm 2 (JDHjsfl^jgic^-g) s N nnMrnm. 5 o 1 <j>^t> y 1::. 

^SfiT ly'T-^fSi S N RfiSiSS 6 O 1 g| 4 \Z7F.-r% 2 a>llfil&]^SII=^S S 

NRli^^Mso 1 tw\mz.=}'^:!('^)\^^'^^m.^ o 6*^e>^•v5^;^^T5^JH^S^i 

Hi 71iMm4CDgm7>"r-M 0 5-1-1 O 5 -43{)^|| 1 *5J;i;m2<©ilHHI 
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Ynm = (n = 1,2.3.4; m = 1.2) ( 9 ) 

ZZVit. »1(Z>2l««#8,$a&«-r<57>x:^*»1®2l«T>T-:M 04 
-K »2a)2l««#s,$2l«-r*TVT-:*-$»2a>2fe«T>T-M 0 4-2. 
»1(Da««*y ,*«^ai-r^7'>T-^*»ia)5«T>-r-M 05-1 . »2(D 

a««-^y2$i^ai"r'5>T:/x-^*m2(z>5«T>x-M 05-2. msosimm 

■r'5T>T-^-*»4a)»«T:/T-:M O 5-4i:-r*o»1 <7>iil«T>7^-i-1 0 4 

- 1 A<m 1 a>^««# 8 , Ls 1 a>ft«T 10 5-1 A<fft« 

Lf=is-&a>-?-a>m#a) s n r*< r 1 1 s 2 (DftilT >t-^ 105-2 jb<S 

ffllLfc«^(D^fl)ffi#<7)SNR*<rai. ;i*l*IS3a)a{ST>-T-^-1 O 5-3A< 
a«LfcJi^a)"5-a>1i-^fl>SNR*<rai. C*l$gg4(Z>a<lT>T'±1 0 5-4 

A<a«Lfc«^a>-?-a>e-§-05SNRA<r4ii:*'So ^2<0lSkm7>7-t^ 

0 4-23&<»2<DSHi«#8 2$2l«L. Z*L^Sl<Da«T>-r^1 O 5 - 1 
a<iLfcii^<D"?-<0{i#(0SNR*<rT2^ C*L$Sg2<DaiiT>T-^-1 0 5-2 
*<aiiLfcJS'&<D-€-<0{a-^(DSNR3!)<r2 2. C:K^IS3fl)a<lT>7':M 0 5- 
3A<afiUfcii^a)-ea><i-l-(DSNR*<r3 2. Ctv*|g4<Z)amT>-r-:M 0 5 

- 4 A<afi L t=«^a>-€-a><S#a> s N R r 4 2 1 «: ^ o 

<gm/^^^-^^3t^®i 1 iicisimrso 

^3t3£^si 1 n*.»ia<iT>7^-^ryisNR*i^^m6 o 1 

sNRr„„,^afi-r'S>o m^it. ^mLtzSHRr ^J^r ^^>r^^>rs^>r^ 

,ts^xsr ^z>r zz>r 3i>r 4z<ommf)^h^tzt-r^o z-om-^. m^it. m 
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-r-^-y e>^ge2 0 2<Dfiit3y iz«#^iai o 9A<s:ct&H*js. mm 
s I N Rti^ises o 1 ii<^v&^^xi^^^iimu^o 

<35l![M^:^Lt^ia<Dm17!JMmM(Z>M5IJ^i■^d i~d Jcfg^-T'So ^-^IbSS 1 
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e>^«it 1 O 31*2 \£v KDA*lCjk4LT 1 i/>7|?;i.*m*'r'5o«Wl^tt»*< 

4-1-1 04-MlZckoT. a«SE«l 2l::2fe«^F*i*o 

»1 7!i2lllNa>fifllT>'r-:h1 0 5-1-'1 O 5 -NlcJ:oT:B^ai**ifc» 1 
7!»S»N<Dg««#r ,~rN(*. e2l/<^/-^«l^««1 07. «il3$1Kl O 

8<Z>A*i:'5:<So 

'f^^^■^)V^%^&m.^ 0 61*. ^5&(D<*:3l-s <5iJx.«/WP'y ^«•^$fflt^•C. T 

IBa)*Hi oa>NxM<D^-v^^;uff5iJH$ti-s:-r§o 



r = 



^2 



^hn hi2 
h2i 



S2 



n2 



= Hs+n 



(1 O) 



fe>i/<^^-a««I^Ml 0 7(*. ^17!^S^N<DS(i^i■^r,~rN;{)^e>€^ll 

$«$*t^-r'So misisai 081*. ^-v^-^ufT^ijHtmiTijMmNosfi 
LTi*. mi *^&m3(Diijfin^sii:i^iii. ^^^jv^mH^mi^tzmmtii 

*-r^lf e»tt^o CCDii^. TIBOlft 1 1 a>«fe 3 1- LT. ttil^g 1 O 8 (*m 1 7!j 
SmMOmmi#y i~yM*^fi£t-'5o t=tcL. H+= (H"H) "^H" (N^M). 
H+=H" (H"H) (N^M) t?fc^o 
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y = 




= H"^r = 8+H*n = 


• 


+ H+ 


n2 

• 
• 




^yM> 











0 91*. fei2l/<^^-^«IS«-^X..»l::»-^l>-c:. »l7iS»M(Z> 
Mm^m^^Sl 1 OI*.|g17l>£SSMa>lh^Mm# di,d2 -saM^ttlAii 

■^do„,ic^^L. zil^^^mmm.^ ztM^mtit^o 
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cr^f*?**. js^«sii5 1.61 iy^i^mm^ir^fcm^t. zH^mmmm-e 2. e 

2-CttmLtc«#$MfiS^lt'5)n5lJ) i:. ft««il5 2. 6 2AN&>S&«««5 1. 
6 1^a>^^:^.;i/ff5IJ Cr^jrt^-fe. »«3git5 2. 6 2*N&i3l«^F*Lfc«-^i:. - 

tL$^(t$i«5 1.61 7?^mLf=(B^$is9^':5it^fTanj) ;!)<pii:3^<i:&i£. xtmm 

«5 1 . 6 1 ICfct^-C4,s iS^mSEilS 1.61 *^feft«»1l5 2. 6 2^a>f^V* 

-r-So 0SKa)iiMl)i«i/:^T-Ai*. jUig^Ss i Ale. ^•v^jmmmw.'i oet 

SNR*i^SEfi50 1 tBxk^^'y^-'^^nmm'i 1 1 i:$ii»DL.g«3S1S5 2 
A*N6).SNRti:S^a50 1 i:^j||/^^.>«-^^^^Sl 1 1 t^filJB^Lfcja* 

(SNR) I*. m.mm^^nm-t^s^wittj:<. 'f'^r:t^j\^nmo>^iz^'oxs^m-t 

•r'5o^*<Dil3^aHli/X7"Ar*.m^i^®6 1 Alc,5^-V^;i/*i3£^Sl O 6i:. 
j||§:fiT>-T:>-rBTSNRti^iig6 0 1 .hfeill/^^^-^^^^gi i 1 t^il 
iOL. S<i^e6 2A3&Ne,. i2IS<tT>ir-^P^SNRjt^^m6 O 1 tB^/<=y ^ 
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6 1 A^3>JIiHgJl|/<^^-al«l|^^P«#X„.,»$7^-K/^V^L3tj:<Tt,J:L^<D 
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1. (3 1) /)^P)««a(DiJI«T>x:^ (1 04-1, 1 04-2)IZ 
J:oT3fe5»JlCii^«$*l/=2^««-^ (a,. 8^) «»(Oft«T>^-*- (10 5 
-1. 10 5-2) |Cj:oT»«L. ttW^ff a»«3Sfl (3 2) iCiSl^T. 

f (30 1) ts 

*3t¥S! (Ill) 
1) i:. 

tb^® (107) tsw-r-scirSi^^t-rssmsao 

2. MiBi^^fiii. itrSBUBnii-^cDs I N Rvih^. mstommm i ^icibk 

4. «l&<D^fiT>7^:J- (1 0 4-1. 1 04-2) l::cfe orafefiJlzijIHSfS^ 

(8,. 8a) ^i^m-r^mmmm. (31) frKsns(i#*«!»osii7'>7^ 

:^(105-1. 105-2) |::J:o-CSiiLs «IS*fT5SfiSS (3 2) 

fllBSii^® (3 2) I*. 

-r-stfrn^s (30 1) 
m^t^m^m^^ULtzmmmizm'^i^xm^m^^n^mmL.mummmm. 

^^¥18: (111) 
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